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PREFACE 
This report of the survey of the marine resources at 
~ a l a ~ e  was-conducted July 17-23, 1975. Since that time the 
area has been severely disturbed by natural phenomena. The 
November 29, 1975 earthquake, (Richter Scale magnitude 8 .4 ) ,  
generated a small tsunami which claimed the lives of two people 
and also severely disturbed the marine flora and fauna at ~alape. 
Many animals and some plant material were either crushed or 
left stranded on land. However, this destruction was minor 
c om with the gross change in the habitat brought about by 
the land subsidence during the earthquake and in the following 
weeks. The land in the ~alape region has sunk approximately 
eleven feet. The benthic environment in the area will not 
recover for some years as the newly submerged land surface is 
colonized and the previously submerged regions adapt and change 
in response to their greater depth. Figures 1 and 2 illustrate 
the conditions at ~alape before and after the earthquake. There 
was no volcanic activity in the ~alape area. 
Though this report presents information about an area whose 
features have been radically altered by nature, the results 
contained herein are still of considerable significance for 
resource management purposes. The report is the first compre- 
hensive qualitative inventory of marine organisms along the 
coastline of Hawaii Volcanoes National Park. As such it wfll 
form the basis for future resource inventory studies in the 
area and all consequent ecological studies that may be necessary 
for resource management. Some work on the colonization of the 
newly submerged coastline is already being sponsored by the 
CPSU UH. 
Fig. 1. An aerial photograph of the ~ a l a ~ g  coastline 
Hawaii Volcanoes National Park prior to the 
November 29, 1975 earthquake. Keaoi Island is 
in the left foreground. (Photo by R. Holcomb, 
USGS # 1-16-75/Frame 12). 

Fig .  2 .  An a e r i a l  photograph of t h e  Halape c o a s t l i n e  
Hawaii Volcanoes Nat iona l  Park a f t e r  t h e  
November 29 th ,  1975 ear thquake .  Keaoi I s l a n d  
i s  j u s t  t o  t h e  bottom l e f t  hand co rne r ;  only  
a small p o r t i o n  i s  l e f t  exposed(not  shown i n  
t h i s  photograph). Note t h e  p o s i t i o n  of  t h e  
c o a s t l i n e  w i th  r e s p e c t  t o  t h e  Halaps  Coconut 
Grove and t h e  small p a l i  hehind.  ( O f f i c i a l  
photograph of USQS t aken  by Boone Morr i son) .  

Introduction 
The Hawaii Volcanoes National Park coastal boundaries 
extend eastward from Lalahana, near the Great Crack, to 
Kupapau Point, which is located about 3.5 miles West of 
Kalapana (Fig. 3). The region surveyed covered an area 
approximately 0.5 mile East of Keaoi Island to 1.75 mi. 
West of it (Fig. 4). 
A base camp was established at Halap5 (Lat. N. 19' 16' 
24", Long. W. 155' 15' 37"), a very attractive site amidst 
very bleak surroundings. Although its coastline is located 
leeward of the prevailing trade winds, refraction of the 
westward setting waves is sufficient to create moderately 
exposed conditions. The waves have gnawed away at and eroded 
the lava-formed coastline, fashioning it into myriad forms that 
take the shape of arches, jagged spires, subterranean caves, 
pot holes and the like. 
Primarily due to its remoteness and somewhat harsh physical 
and topographical conditions, the marine environment along 
the approximately 30-mile stretch of Hawaii Volcanoes National 
Park coastline has received little attention. Studies of 
potential value, beneficial not only to the National Park 
Service but also to the scientific community as well, consist 
of (1) faunal and floral successlon studies on recent lava 
flows, and (2) an assessment of the degree of human impact on 
coastal organisms, such as mollusks, opihi in particular, and 
fish. 
Fig. 3. Location of Hawaii Volcanoes National Park 
in the Hawaiian Islands. 
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Fig. 4. Location of the ~ a l a p e  Study Area in Hawaii 
Volcanoes National Park. 
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By de te rmin ing  t h e  d i v e r s i t y  and d e n s i t y  of t h e  marine 
fauna and f l o r a  t h e  management of t h e  r e sou rces  i n  t h e  a r e a  
w i l l  be  improved. I n  a d d i t i o n ,  t h e  Nat iona l  Park S e r v i c e  i s  
i n t e r e s t e d  i n  expanding i t s  j u r i s d i c t i o n  t o  0.25 mi l e s  o f f -  
shore .  Hence, t h e  concern t o  survey t h e  c o a s t l i n e  i n  terms 
of i t s  marine organisms.  A t  p r e s e n t ,  t h e  Nat iona l  Park 
S e r v i c e  e x e r c i s e s  c o n t r o l  over  t hose  lands  w i t h i n  i t s  bound- 
a r i e s  ex tending  down t o  t h e  mean h igh  t i d e  mark. Beyond t h i s  
p o i n t  t h e  S t a t e  has  j u r i $ d i c t i o n  ou t  t o  t h e  3 mi le  l i m i t .  
The human impact w i t h i n  t h e  Nat iona l  P a r k ' s  j u r i s d i c t i o n  
of t h e  c o a s t l i n e  i s  w e l l  known. There a r e  h i s t o r i c a l  r eco rds  
t h a t  t h e  Hawaiians made e x t e n s i v e  use of  c e r t a i n  p a r t s  of  t h e  
c o a s t l i n e  between Puna and Kafu.  The p h y s i c a l  remains of 
s e v e r a l  hundred s i t e s  o f  a n c i e n t  v i l l a g e s ,  he i aus ,  pe t rog lyphs ,  
s h e l t e r  caves  and o t h e r  d i s p l a y s  of  a n c i e n t  n a t i v e  h a b i t a t i o n  
a r e  p r e s e n t  i n  t h e  a r e a .  Major a r c h a e o l o g i c a l  s i t e s  have been 
l o c a t e d  mostly towards t h e  Kalapana end of t h e  Na t iona l  P a r k ' s  
boundar ies  a t  such l o c a t i o n s  as Pu lu  Loa, Kamoamoa, Ka ' i l i ' i l i  
and Wahaula. I n  g e n e r a l ,  perhaps because of t h e  ruggedness 
of t h e  c o a s t l i n e  betweenpunaand Kalu, t h e  popu la t ion  of 
a n c i e n t  Po lynes ians  was r a t h e r  s p a r s e  west of t h e  Kalapana 
1 Extens ion .  For t h e  most p a r t ,  t h e  ma jo r i t y  of t h e  popula t ion  
of t h i s  rugged r e g i o n  was only t r a n s i e n t .  2 
During h i s t o r i c  t imes ,  t h e r e  has  been a  s t eady  d e c l i n e  
i n  t h e  popu la t ion  o f  t h i s  a r e a .  I n  t h e  mid 18001s Keauhou 
Landing was a landing  p l ace  f o r  t o u r i s t s  v i s i t i n g  Ki lauea  
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Volcano. During t h i s  p e r i o d  Keauhou c o n s i s t e d  of  a f a i r l y  
l a r g e  v i l l a g e  and s teamship  p o r t  u n t i l  i t  was d e s t r o y e d  i n  
1868 by a tsunami  ( t i d a l  wave) .  Th i s  p o r t  was a l s o  used by 
t h e  pu lu  ( a  f e r n  p r o d u c t )  f a c t o r y  l o c a t e d  on t h e  t r a i l  
between Makaopuhi and Napau C r a t e r s  .' The l o s s  o f  t h e  l and-  
i n g  p l a c e  a t  Keauhouwas t h e  beg inn ing  o f  t h e  end.  The a r e a  
r e v e r t e d  t o  a s t a t u s  of  b a s i c  s u b s i s t a n c e  and t h e  p o p u l a t i o n  
dwindled.  
P rev ious  c o l l e c t i o n s  i n  t h e  a r e a  
Hartman (1966) compiled a  l i s t  of  po lychae t e  a n n e l i d s  
found i n  t h e  Hawaiian I s l a n d s ,  i n c l u d i n g  c o l l e c t i o n s  from 
~ a l a ~ e  made by Hiatt  and Brock. O f  t h e  t o t a l  number of  
po lychae t e  s p e c i e s  c o l l e c t e d  by Hiatt  and Brock, 36 were 
i d e n t i f i e d  as b e i n g  found i n  t h e  ~ a l a p e  a r e a .  Seven o f  t h e s e  
s p e c i e s ,  Phyl lodoce  m a d e i r e n s i s ,  P l a t y n e r e i s  d u m e r i l i i ,  
Eunice afra ,  Mesochaetopterus  s a g i t t a r i u s ,  Polyopthalmus 
p i c t u s ,  L y ~ d a m i s  n e s i o t e s  and Nico lea  g r a c i l i b r a n c h i s ,  were 
c o l l e c t e d  d u r i n g  t h e  p r e s e n t  s t udy ;  t h e  remain ing  1 5  s p e c i e s  
a r e  new r e c o r d s  f o r  Halape .  The d i s c r epancy  i n  t h e  s p e c i e s  
found can  be accounted f o r  by d i f f e r e n c e s  i n  c o l l e c t i n g  
t e chn iques  and t h e  t ime  o f  y e a r  when sampled.  
Doty (1966)  eonducted a p r e l i m i n a r y  su rvey  o f  t h e  
seaweeds a t  Kalapana and v i c i n i t y  and i d e n t i f i e d  abou t  40  
s p e c i e s  o f  micro- and macro- t y p e s  of  a l g a e .  By comparison,  
of  t h e  40 s p e c i e s  o f  macrobenthic  a l g a e  c o l l e c t e d  a t  Ha laps ,  
on ly  9 were of  t h e  same s p e c i e s .  The d i f f e r e n c e  i n  s p e c i e s  
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composition between the two areas is probably the result of 
habitat difference; the Kalapana Coast is an area of rugged 
cliffs exposed to the full force of the waves whereas at 
~alape there are many sheltered areas. 
In April of 1973, Major made some brief observations 
on the various kinds of reef fish located between Keaoi 
Island and the beach. The results of his observations were 
filed with the Hawaii Volcanoes National Park Library in an 
unpublished report and are summarized in this report in 
Appendix A. 
Undoubtedly, there are other such "preliminary1' surveys 
that have been conducted by various individuals on the maiine 
biota of this region, the results of which are probably left 
uncovered deep in some file. 
To date, the information compiled in this report is the 
most comprehensive study conducted thus far regarding the 
marine environment at, and adJacent to, ~alapE. 
Materials ,and Methods 
Daily weather conditions were recorded as follows. 
Wind velocities were read from a hand-held anemometer, while 
its directIOn was determined with use of a compass. A 
continuous recording hygrothermograph was used to measure 
temperature and humidity, and was checked for accuracy 
periodically against a Bendix psychrometer model #566. 
Sample sea water salinities were obtained using a 
Yellow Springs Instrument Company salinometer model #33. 
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A t i g h t l y  capped 2 - l i t e r  sample of  s e a  wa t e r  was s e n t  t o  t h e  
Hawaiian I n s t i t u t e  of Marine Biology,  Coconut I s l a n d ,  f o r  a 
more a c c u r a t e  a n a l y s i s  of s a l i n i t y ,  t h e  r e s u l t  o f  which was 
used t o  c a l i b r a t e  f i e l d  r e a d i n g s .  
Water t empe ra tu r e  was measured w i t h  a g l a s s  thermometer  
c a l i b r a t e d  i n  deg ree s  C e l s i u s .  
For  wind and s e a  c o n d i t i o n  e v a l u a t i o n ,  r e f e r e n c e  was 
made t o  t h e  Beau fo r t  s c a l e .  
A c u r r e n t  t i d e  t a b l e  was c o n s u l t e d  t o  de te rmine  t h e  
approximate  t ime  o f  h igh  and low t i d e  on any g i v e n  day,  
u s i n g  t h e  n e a r e s t  t i d a l  r e f e r e n c e  s t a t i o n ,  Honulapo, Hawaii ,  
l o c a t e d  abou t  25 m i l e s  Southwest  of  ~ a l a p e .  
P lank ton  tows were made u s i n g  a  30 cm d i ame te r  n e t  
(mesh s i z e  unknown). The p l a n k t o n i c  c o l l e c t i o n s  were p re -  
s e rved  i n  L e u g o l l s  s o l u t i o n  i n  o r d e r  t o  p r e s e r v e  t h e  i d e n t i t y  
of  any armored d i n o f l a g e l l a t e  specimens o b t a i n e d .  
I n v e r t e b r a t e  and v e r t e b r a t e  c o l l e c t i o n s  were p r e s e r v e d  
i n  s t o c k  s o l u t i o n s  o f  e i t h e r  5% formaldehyde o r  70% e t h y l  
a l c o h o l .  
Mapping of  one o f  t h e  t i d a l  p o o l s  ( F i g .  5 )  was 
accomplished w i t h  t h e  u se  o f  a p l a n e  t a b l e ,  a n  open s i g h t  
a l i d a d e ,  a r a n g e f i n d e r ,  a Brunton compass, a t r i p o d ,  a n  
a r c h i t e c t l s  t r i a n g u l a r  s c a l e ,  and a r ange  p o l e .  The map was 
supplemented by a e r i a l  pho to s  t a k e n  a t  a l a t e r  t ime .  A e r i a l  
photos  were a l s o  t a k e n  from a n  a l t i t u d e  o f  abou t  2 0 0 '  t o  
d e p i c t  t h e  g e n e r a l  c h a r a c t e r  of  t h a t  p a r t  of t h e  c o a s t l i n e  
F i g .  5 .  Depths (cm) of  l a r g e s t  t i d e p o o l ,  one h a l f  
m i l e  west  o f  t h e  ~ a l a p e  s h e l t e r ,  which was 
sampled i n t e n s i v e l y  d u r i n g  t h i s  s t u d y .  
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under s t udy ,  i n  a d d i t i o n  t o  c lose-up photographs  of  t h e  a r e a  
i n  g e n e r a l .  
A r e f e r e n c e  c o l l e c t i o n  of  a l l  specimens c o l l e c t e d  has 
been d e p o s i t e d  a t  t h e  Hawaii Volcanoes N a t i o n a l  Park  Head- 
q u a r t e r s .  An a lmos t  complete  s e t  ha s  a l s o  been d e p o s i t e d  
i n  t h e  Bishop Museum. 
R e s u l t s  
S ince  t ime was a l i m i t i n g  f a c t o r  d u r i n g  t h e  cou r se  of  
t h e  su rvey ,  t h e  r e s u l t s  o b t a i n e d  shou ld  on ly  be  cons ide r ed  
a s  a p a r t i a l  r e p r e s e n t a t i o n  o f  t h e  mar ine  organisms l o c a t e d  
i n  t h e  ~ a l a p e  v i c i n i t y .  Continued s t u d i e s  a t  a  f u t u r e  time 
w i l l  be nece s sa ry  f o r  a  more complete  i n v e n t o r y .  
With r e s p e c t  t o  t h e  weather, fsom t h e  p e r i o d  17-23 
J u l y  t y p i c a l  t r adewind  c o n d i t i o n s  p r e v a i l e d .  The h i g h e s t  
t empe ra tu r e  and humidi ty  r e co rded  f o r  t h i s  p e r i o d  was 2g0c 
and 24% RH, r e f e r  t o  Tab le  I f o r  a summary o f  t empe ra tu r e  and 
r e l a t i v e  humidi ty  r e s u l t s .  About 95 p e r c e n t  o f  t h e  t ime  t h e  
winds were NE t o  ENE, ave r ag ing  12-18 k t s . ,  w i t h  peak g u s t s  
t o  3 5 t  k t s .  P r e c i p i t a t i o n  was n e g l i g i b l e .  
S ince  most o f  t h e  t i d a l  poo l s  sampled were s u b s t a n t i a l l y  
l a r g e  and deep enough, and i n  s u f f i c i e n t  c o n t a c t  w i t h  t h e  
open s e a ,  l i t t l e  f l u c t u a t i o n  i n  wa t e r  t empe ra tu r e  o r  s a l i n i t y  
was observed .  The ave rage  s e a  wa t e r  t empe ra tu r e  measured 
was 2 4 ' ~ ~  and t h e  mean s a l i n i t y  31.3  g. .  A s a l i n i t y  check 
was a l s o  conducted  on one of  s e v e r a l  a c c e s s i b l e ,  supposedly  
' lbrackishl1 wa t e r  p o o l s  formed a l o n g  a l a r g e  r ift  zone l o c a t e d  
Table  I .  Summary of d a i l y  a i r  tempera tures  and p e r c e n t  r e l a t i v e  humidity (R.H.) 
recorded at  ~ a l a ~ e  campsite du r ing  t h e  p e r i o d  17-23 J u l y ,  1975. 
DATE 
1 7  18  1 9  20 2 1  22 23- 
H r .  OC R.H. O C  R.H. OC R.H. OC R.H. OC R.H. OC , R.H. OC- R.H. 
*No d a t a  f o r  t h i s  pe r iod  due t o  temporary i n t e r r u p t i o n  of  c h a r t  r e c o r d e r .  
i n l a n d  about 250 m.  S ince  l a v a  i s  very porous,  i t  was 
assumed t h a t  seawater  f i l t e r s  though t h e  rock  and mixes 
w i th  t h e  i n p u t  of f r e s h  wate r  gained from runoff  and perco- 
l a t i o n .  The i n f l u e n c e  of t h e  ocean wate r  i s  evidenced by 
t h e  f a c t  t h a t  t h e  wate r  l e v e l  of t h e  pools  f l u c t u a t e s  i n  
ooncer t  wi th  each corresponding h igh  and low t i d e .  What 
appeared t o  be i n c o n s i s t e n t ,  however, was t h e  f a c t  t h a t  
s a l i n i t y  r ead ings  made du r ing  bo th  h igh  and low t i d e  
c o n d i t i o n s  only ranged from 3.5-3 - 9  Z r .  The v a r i a b i l i t y  i s  
probably no t  s i g n i f i c a n t  and i s  due t o  ins t rument  e r r o r .  
Thus t h e  i n l a n d  wate r  pools  a r e  e s s e n t i a l l y  f r e s h  wate r  
bu t  t h e  l e v e l  w i t h i n  t h e  pools  i s  s u b j e c t  t o  t h e  i n f l u e n c e  
of  t h e  t i d e s .  The wate r  t empera ture  was 2 8 ' ~ .  
L i s t s  of t h e  f a u n a l  and f l o r a l  c o l l e c t i o n s  made can be 
found i n  t h e  a t t a k h e d  appendices .  Table I1 summarizes t h e  
number of i n d i v i d u a l  s p e c i e s  c o l l e c t e d  and i d e n t i f i e d .  A. 
small p o r t i o n  of  t h e  c o l l e c t i o n ,  i nvo lv ing  s p e c i e s  o f  
c r u s t o s e  a l g a e ,  phytoplankton,  and c e r t a i n  forms of  i n -  
v e r t e b r a t e s ,  have n o t  been i d e n t i f i e d  i n  t ime f o r  t h i s  
r e p o r t ,  bu t  w i l l  be r e p o r t e d  on l a t e r .  
S ince  t ime d i d  no t  a l low f o r  a s tudy  of r e s i d e n t  
popu la t ions  i n  terms of r e l a t i v e  abundance and d i s t r i b u t i o n ,  
t hose  organisms c o l l e c t e d  from t h e  t i d a l  pool  diagrammed i n  
F ig .  4 a r e  denoted i n  t h e  l i s t  f o r  r e f e r e n c e  purposes i n  
t h e  event  f u t u r e  s t u d i e s  a r e  conducted.  
Table 11. A summary of the number of species collected 
from the various phyla of animals and plants. 
Phylum 
Porifera 
Cnidaria 
Platyhelminthes 
Nemertinea 
Sipunculida 
Echiuroida 
Annelida 
Arthropoda 
Mollusca 
Echinodermata 
Hemichordata 
Chordata 
Chlorophyta 
Phaeophyta 
Rhodophyta 
Chrysophyta 
Common name 
Sponges 
Sea anemones 
Corals 
Flatworms 
Ribbon worms 
Peanut worms 
Echiuroids 
Segmented worms 
Joint-footed animals 
Mollusks 
Echinoderms 
Acorn worms 
Animals with backbones 
Green algae 
Brown algae 
Red algae 
Diatoms 
Number of species 
7 
3 
5 
1 
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Wave exposure and general observations on the distribution 
of organisms are mentioned in the following section on 
discussion. 
Df s-cussion 
At present, there exist an assortment of coastal habitat 
types, such as exposed areas, i.e., those areas receiving 
the brunt of wave attack, versus sheltered inlets; tidal 
pools formed on flat benches or created remote from the seats 
edge as a result of a natural barrier restricting the water's 
return during low tide; calcareous sand beach areas, of which 
there were few, versus predominately rocky shores; and sub- 
terranean caves. Reports of brackish water pools in the 
vicinity were unfounded, although they no doubt do exist in 
certain areas along the Hawaii Volcanoes National Park coast. 
Zonation of the flora and fauna at the shoreline is not 
obvious. In general zonation is not as well expressed in 
Hawaii as it is in other parts of the world where rocky 
shores prevail, such as along the coasts of New Zealand, 
4 New England, England and parts of Afrlca. However, some 
zonation is obvious and can be observed, e.g., in areas of 
exposure vs. sheltered conditions. In exposed areas, where 
wetted supfaces reach up higher and extend further, there 
exist expanded belts of seaweeds, littorinids, barnacles, 
and sea urchins; in sheltered regions, these same species are 
compressed in distribution. 
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C e r t a i n  s p e c i e s  of seaweeds, e . g .  Sar-gassum, appeared 
s t u n t e d  i n  exposed a r e a s ,  bu t  of normal s i z e  i n  s h e l t e r e d  
a r e a s .  This  phenomenon i s  no t  uncommon, however, e s p e c i a l l y  
among c e r t a i n  f u c o i d  s p e c i e s  found i n  o t h e r  par t s  of t h e  
World; i t  i s  appa ren t ly  a s s o c i a t e d  wi th  t h e  degree  of wave 
p r e s s u r e  e x e r t e d  on t h e  p l a n t  r e l a t l v e  t o  t h e  exsen t  of t h e  
I 
a l g a l  s u r f a c e  p re sen ted .  An a l g a  w i th  a broad s u r f a c e  a r e a  
s u j e c t e d  t o  heavy wave cond i t i ons  i s  more l i k e l y  t o  be 
t o r n  loose  from t h e  substra tum t h a n  one much s m a l l e r  i n  
s i z e .  3 
I n  g e n e r a l ,  among t h e  b e n t h i c  a l g a l  popu la t ions  of 
exposed sho res ,  brown a l g a e  appeared t o  be p r e s e n t  i n  t h e  
l a r g e s t  biomass, fo l lowed by r e d  a l g a e  and t h e n  green  
a lgae ;  on t h e  o t h e r  hand, t h e  r e d  a l g a e  had a g r e a t e r  
d i v e r s i t y  of s p e c i e s  p r e s e n t .  Addi t iona l  obse rva t ions  and 
c o l l e c t i o n s ,  however, w i l l  be  necessary  i n  o r d e r  t o  e s t a b l i s h  
more a c c u r a t e l y  t h e  degree  of q u a n t i t a t i v e  r e l a t i o n s h i p s .  
Although t h e  remoteness and rugged c o n d i t i o n s  of  t h e  
Hawaii Volcanoes Nat iona l  Park c o a s t l i n e  prov ide  a c e r t a i n  
amount of n a t u r a l  p r o t e c t i o n  from human impact ,  t h e r e  s t i l l  
remain some r e g i a n s ,  such as around ~ a l a ~ e  and v i c i n i t y ,  
t h a t  a r e  v i s i t e d  b y  o p i h i  c o l l e c t o r s ,  i n  p a r t i c u l a r .  S ince  
t h e r e  a r e  no known reco rds  documenting t h e  a c t u a l  s t a t u s  of 
o p i h i  popu la t ions  from prev ious  y e a r s ,  i t  i s  d i f f i c u l t  t o  
a s s e s s  t h e  e x t e n t  of human impact wi th  any degree  of  
accuracy.  On s e v e r a l  occass ions  t h e  a u t h o r  has  p e r s o n a l l y  
observed individuals carry large g&ney sacks filled with 
opihi collected from the vicinity of ~alapz. 
The need for a fact-finding study to determine the 
current status of opihi populatinns and the effects of 
human intervention should be considered by the Hawaii 
Volcanoes National Park Resource Managers. 
Ideally, extension of the Park's jurisdiction from 
above mean high tide to a predetermined point offshore 
would allow full protection for any marine organism found 
within these confines. If it is determined that opihi, for 
instance, along the Hawaii Volcanoes National Park coast is 
endangered, then the Park administration undoubtedly would 
be able to afford them protection. 
Dr. A. Kay, University of Hawaii at Manoa is currently 
studying the status of the opihi in the Hawaiian Islands 
for the State Legislature. The CPSU UH is encouraging her 
to include the ~alapG area in her investigation. 
A large part of the Hawaii Volcanoes National Park 
coastline remains to be investigated and inventoried. There 
exist unique opportunities to study pioneer colonies of 
benthic organisms on recent lava flows. The effects of 
human impact along the coastal regions of Hawaii Volcanoes 
National Park are of major importance and should be investi- 
gated at some point in the near future. Once armed with 
sufficient data, Hawaii Volcanoes National Park ofkicials will 
have a better understanding of the coastal margin and how it 
should be managed. 
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A P P E N D I X  A 
THE COMMON AND S C I E N T I F I C  NAMES 
OF FISH SEEN AT HALAPE, HAWAII 
Peter F.  Major 
1973 
FAMILY 
Acanthuridae 
Apogonidae 
Aulostomidae 
Balistidae 
LOCAL NAME 
manini 
palcuf ikuf i 
maikoiko 
maiko 
nafenafe 
palani 
kole 
laufi-pala 
kala 
upapalu 
nunu 
convict tang 
achilles tang 
orange spot tang 
yellow tang 
unicorn fish 
cardinal fish 
trumpet fish 
triggerfish 
SPECIES 
Acanthurus sandvicensis 
A. achilles 
- 
A. leucopareius 
- 
A. nigroris 
- 
A. nigrofuscus 
- 
A. olivaceus 
- 
A. dussumieri 
- 
Ctenochaetus strigosus 
Zebrasoma flavescens 
Naso lituratus 
-
N. brevirostris ? 
- 
Apogon species (2) 
Aulostomus chinensis 
Rhinecanthus aculeatus 
Melichthys buniva 
Blenniidae 
Canthigasteridae 
Chaetodontidae 
lau-wlliwlli-nukunuku- 
'oi'oi 
blennies Runula ewaensis 
Entomacrodus- marmoratus 
Cirripectus obscurus 
C. variolosus 
- 
sharpbacked puffers Canthigaster jactator 
butterfly fish 
long-snouted 
butterfly fish 
Ghaetodon miliaris 
C. quadrimaculatus 
- 
C. multicinctus ? 
- 
C. lineolatus ? 
- 
C. lunula 
- 
C . unimaculatus 
- 
C. auriga 
- 
Forcipiger flavissimus ru 
W 
FAMILY 
Cirrhitidae 
Diodontidae. 
Holocentridae 
Kuhliidae 
Kyphosidae 
Labridae 
LOCAL NAME 
pilikola 
hilu pilikola 
pilikol a 
o1 opu-kawa 
ala- ihi 
ulu, menpachi 
aholehole 
nenue 
COMMON 
hawkf ish 
spiny puffers 
squirrel fish 
SPECIES 
Paracirrhites arcatus 
P. forsteri 
- 
P. cfnctus 
- 
Diodon hystrix 
Holocsntrus lacteoguttatus? 
Myripristis argyromus 
f lagtails Kuhlia sandviceesis 
rudderfish Kyphosus cinerascens 
wrasses 
'ski-lolo, hinalea 'iliwi 
hinalea luahine 
hinalea lauwili 
Labroide s pht-hirophagus 
Gomphosus varius 
Thalassoma ballieui 
Coris sp. 
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APPENDIX B 
A LISTING BY PHYLUM OF ALL SPECIES COLLECTED 
I N  THE HALAPE AREA BY F. W .  BALL I N  JULY 1975 
ANIMAL KINGDOM 
Phylum 
Cnidaria 
(Sea anemones 
and corals) 
Class 
(Subclass) 
Demospongia 
Calcarea 
Anthozoa 
Family Species 
Tedaniidae '~edania ignis 
Spongiidae 
Adociidae 
Spangia spp. 
+ Petrosia puna 
Tethyidae '~eth~a diploderma 
Spirastrellidae Spirastrella keaukaha 
(coccinea ?) 
Halichondriadae Rhaphisia myha 
Leucascidae Leucetta solida 
Act iniidae Cladactella ? manni 
Zoanthidae Isaurus elongatus 
Palythoa tuberculosa 
Pocilloporidae +~ocillo~ora meandrina 
*Sponges identified by Dr. Sidney Townsley 
+ Indicates those species collected from the tidal pool represented in fig. 2. 
Class  
(Subclass )  
Cnidar ia  Anthoaoa 
(Sea anemones 
and c o r a l s )  
Playtyhelmint hes T u r b e l l a r i a  
(Flatworms) 
N e m e r t  i n e a  Nemertea 
(Ribbon worms) 
Sipuncul ida 
(Peanut worms) 
Ec h i u r i d a  
(Echiuro ids)  
Family 
Favi idae  
P o r i t i d a e  
Acroporidae 
Spec ies  
+ Lep tas t r ea  purpurea 
+ L. b o t t a e  
- 
' ~ o r i t e s  l o b a t a  
' ~ o n t i ~ o r a  f l a b e l l a t a  
+ ( ? )  Paraplanocera  spp. 
Taeniosomma cingulatum 
Phascolosoma spp.  
Anelassorhynchus inanens i s  
+ I n d i c a t e s  those  s p e c i e s  c o l l e c t e d  from t h e  t i d a l  pool r ep resen ted  i n  f i g .  2 .  

Phylum Class 
(Subclass) 
'Annelids Polychaeta 
(Segmented worms) 
Family Species 
Terebellidae **Nicolea gracilibranchis 
Loimia crassifilis 
Sabellidae 
Serpulidae 
Arthropoda Crustacea 
(Joint-footed animals) (Cirripedia) Balanidae 
(Malacostraca) Ligiidae 
Peratanaidae 
Sabellastarte sp. 
Hydroides norvegica 
Vermiliopsis torquata 
Protula atypha ? 
(empty tubes only) 
? Janua nipponica 
J. pagenstecheri 
- 
EileoXarla koehleri 
Balanus a. - amphitrite 
Ligia kauaiensis 
+ Leptochelia dubia 
Annelid identification provided by Dr. Julie H. Bailey-Brock. 
** Previously recorded from ~alape. 
Phylum Class 
(Subclass)  
Arthropoda Crustacea 
Family 
( ~ o i n t - f o o t e d  animals)  (Eurcar ida)  'Alpheidae 
Hippolyt idae 
Xant h idae  
Stenpodidae 
Oc ypodidae 
Alpheids i d e n t i f i e d  by Mrs. Dora Banner. 
Species  
+ Alpheus l a t i p e s  
+ A .  c lypea ta  
- 
A.  p a c i f i c u s  
- 
A. brevipes  
- 
Alpheopsis e q u a l i s  
Metalpheus p a r a g r a c i l i s  
M. r o s t r a t i p e s  
- 
+ Saron marmoratus 
+ Trapezia  maculata 
+stenopus h i sp idus  
( 'npae k a i  ) 
Ocypode ceratopthalma 
' ~ n d i c a t e s  those  spec ie s  c o l l e c t e d  from t h e  t i d a l  pool  r ep resen ted  i n  f i g .  2 .  

Phylum Class 
(Subclass) 
Gastropoda 
Family 
Meritidae 
Littorinidae 
Rissoidae 
Cerithiidae 
Vermet idae 
Eulimidae 
Architectonicidae 
Cypraeidae 
Species 
Nerita picea 
Littorina pintado 
Rissoina miltozona 
Cerithium atromarginatum 
C. nesioticum 
- 
C. placidurn 
C. interstriaturn 
- 
Serpulorbis variabilis 
Balcis spp. 
Heliacus variegatus 
Cypraea rnauritiana 
C. caputserpentis 
- 
C. isabella 
- 
*Mollusk identification provided by Dr. Alison Kay. 
Phylum Class 
(Subclass) 
Gastropoda 
Family 
Conidae 
Mit ridae 
Muricidae 
Buccinidae 
Umbraculidae 
Atyidae 
Aplysiidae 
Onchidiidae 
@ Mollusk identification provided by Dr. Alison Kay. 
Conus abbreviatus 
C. hebraeus 
- 
C. rattus 
- 
C. lividus 
- 
Mitra litteratus 
Thais harpa 
T. intermedia 
- 
Drupa ricina 
Purpura aperta 
Maculotriton bracteatus 
Pisania gracilis 
Umbraculum sinicum 
Atys semistriata 
Aplysia spp. 
Onchidium verraculatuw 
Phylum Class 
(Subclass) 
Pelecypoda 
Family 
APcidae 
Isognomonidae 
Chamldae 
Echinodermata Asteroidea Asteropidae 
(spiny-skinned animals) (Starfish) 
Ophiuroidea Ophicomidae 
(Brittle stars) 
Echlnoidea 
(Sea urchins) 
Amphuridae 
Echinometridae 
Species 
Acar plicata 
-
Isognomon costellaturn 
Chama iostoma 
'~stero~e carinifera 
Ophiocoma pica 
0. brevipes 
- 
0. erinaceus 
- 
0. insularia var. variegata? 
- 
Ophiactis savignyi 
Echinometra mathaei 
Colobocentrotus atrata 
(hgqukefuke) 
* Mollusk identification provided by Dr. Alison Kay. 
+ Indicates those species collected from the tidal pool represented in fig. 2. 
Phylum Class 
(Subclass) 
Echinodermata Echinoidea 
(spiny-skinned animals) (Sea urchins) 
Fami 1 y 
Diadematidae 
Cidaridae 
Echlnidae 
Holothuroidea Synaptidae 
(Sea cucumbers) Holothuridae 
(Loli, Namako) 
Stichopodidae 
Hernichordata Enteropneusta 
(acorn worms) 
Ghordat a Ascidiaceae Didemnidae 
Species 
Diadema paucispinum 
( Wana 1 
Lythechinus . . verruculatus 
+ O~heodesama godeffroyi 
Actinopyga obesa 
+ Holothuria pervicax 
+H. cinerascens 
- 
Stichopus chloronotus 
Ptychodera flava 
Didemnum sp. 
+ Indicates those species collected from the tidal pool represented in fig. 2 .  
Chordata 
Class 
(Subclass) 
Osteichthyes 
(Bony fish) 
Famf ly Species 
Pomacentridae Abudefduf abdominalis 
(Damselfishes) ( Maomao , Mamo ) 
A .  imparipennis 
- 
A .  sinodus 
Pomacentrus j enkinsi 
Chromis vanderbilti 
Holocentridae Holocentrus sammara 
(Squirrel fishes, (Aliahi) 
Uukanipo) + H. tlere 
- 
Centhigasteridae Canthigaster amboinensis 
(Sharpbacked Puffers) 
Antennaridae hthennarius moluccensis 
(Frogfishes) 
Labridae Thalassoma umbrostlgtaa 
(Wrasses, Ea, Hinalea) B o i d e s  plth'irbphasgs 
+ Indicates those species collected from the tidal pool represented in Fig. 2. 
Phylum 
Chordata 
Class 
(Subclass) 
Osteichthyes 
(Bony fish) 
Family Species 
Cirrhitidae Cirrhftidae alternatus 
(Hawkfishes) 
Soleidae Aseraggodes kobensis 
(Flatfishes) 
Acanthuridae '~canthurus sandvicensis 
(Surgeonfishes, Maiii) (Manini ) 
Mugilidae '~eomyhus chaptalii 
(Gray mullets) ( Uouoa) 
Blenniidae Entomacrodus marmoratus 
(Blennies, Pao'o) Istiblennius zebra 
I. spp. 
- 
Gobiidae ? Ctenogobuius tongarevae 
(Gobies, To'opu) Kellogella oligolepis 
'~ndicates those speices collected from the tidal pool represented in Fig. 2. 

PLANT KINGDOM 
Division Order 
Coscinodiscales 
Aulacodiscales 
Biddulphiales 
Diatoinales 
Family 
Coscinodiscaceae 
Eupodiscaceae 
Biddulphiaceae 
* Diatoms identified by Dr. Gerald Prowse. 
Species 
Actinocyclus auQtf 3.1s 
Coscinodiscus grapii 
C. nitidus 
- 
Hemidiscus cuneiformis 
Podosira montagnef 
Aulocudiscus orientalis 
Biddulphia aurita 
B. pilchella - 
- 
B. - titiana 
Climacodium frauenfeldianwn 
Triceratium favus 
T. formoswn 
- 
T. shadboltianwn 
- 
Asterionella notata 
Climacosphenia mon&ligera 
Dimerogramma minor 
& 
w 


Divis ion 
%hryosphyta 
Order 
Naviculales  
Family 
S u r i r e l l a c e a e  
Species  
Campylodiscus oceanicus  
C .  sp .  
- 
* Diatoms i d e n t i f i e d  by D r .  Gerald Prowse. 
Phylum 
Chlorophyta 
(Green ~lgae) 
Macroscopic Benthic Marine Algae (~imu) 
Order Famtlg 
Ulvales Uhvaceae 
Cladophorales 
Siponocladales 
Siphonales 
Dasycladales 
Cladophoraceae 
Anadyomenaceae 
Valoniaceae 
Boodleaceae 
Caulerpaceae 
Codiaceae 
Dasycladaceae 
Species 
Ulva fasciata (Pala, 
-
Pakaiea, Pahapaha, ~aloha) 
Cladophora spp . 
Microdictyon japonicm 
M. - Japonicum var. laxum 
Valonia aegagropila 
Dictyosphaeria versluysii 
Boodlea composita 
Caulerpa taxifolia 
C. racemosa 
- 
Codium edule 
Acetabularia clavata 

Phylum 
Rhodophyta 
(Red Algae) 
Order 
Ceramiales Rhodomelaceae Arnansia glomerata 
Laurencia spp . 
( Lipuupuu, Lipalu, 
Lipeepee, ~alewawae) 
Alsidium spp. 
k 
c d k  
G G r n  
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